Distribution of cytochrome b5 between small and large unilamellar phospholipid vesicles.
Cytochrome b5 is an amphipathic integral membrane protein that spontaneously inserts, post-translationally, into intracellular membranes. When added to preformed phospholipid vesicles, it binds in a so-called "loose" or transferable configuration, characterized by the ability of the protein to rapidly equilibrate between vesicles. In a preliminary report we showed that the distribution of cytochrome b5 among a heterogeneous population of small sonicated phosphatidylcholine vesicles (212 to about 350 A in diameter) lies in favor of the smallest vesicles by a factor of at least 20 (Greenhut, S.F. and Roseman, M.A. (1985) J. Biol. Chem. 260, 5883-5886). In the present studies we have attempted to determine the maximal extent to which bilayer curvature can influence the intervesicle distribution of cytochrome b5, by measuring the distribution of the protein between a population of limit-size vesicles 212 A in diameter and a population of large unilamellar vesicles approximately 1000 A in diameter. (The effect of bilayer curvature on the physical properties of the lipids in the large vesicles is considered to be negligible.) The results show that cytochrome b5 favors the small vesicle population by a factor of about 200. This observation suggests that the formation of highly curved regions in biological membranes (or the formation of regions in which the physical state of the lipids is similar to that in small vesicles) may cause the accumulation of certain membrane proteins at those sites. We also observed that a significant fraction (11-20%) of the cytochrome b5, when added directly to the large vesicles, spontaneously inserts into the "tight," physiologically proper configuration. A possible mechanism is discussed.